To develop a survey instrument designed to quantify supervision by attending physicians in nonprocedural care and to assess the instrument's feasibility and reliability.
Method
In 2008, the Department of Veterans Affairs (VA) Office of Academic Affiliations convened an expert panel to adopt a working definition of attending supervision in nonprocedural patient care and to construct a survey to quantify it. Feasibility was field-tested on residents and their supervising attending physicians at primary care internal medicine clinics at the VA Loma Linda Healthcare System in their encounters with randomly selected outpatients diagnosed with either major depressive disorder or diabetes. The authors assessed both interrater concurrent reliability and test-retest reliability.
Results
The expert panel adopted the VA's definition of resident supervision and developed the Resident Supervision Index (RSI) to measure supervision in terms of residents' case understanding, attending physicians' contributions to patient care through feedback to the resident, and attending physicians' time (minutes). The RSI was field-tested on 60 residents and 37 attending physicians for 148 supervision episodes from 143 patient encounters. Consent rates were 94% for residents and 97% for attending physicians; test-retest reliability intraclass correlations (ICCs) were 0.93 and 0.88, respectively. Concurrent reliability between residents' and attending physicians' reported time was an ICC of 0.69.
Conclusions
The RSI is a feasible and reliable measure of resident supervision that is intended for research studies in graduate medical education focusing on education outcomes, as well as studies assessing quality of care, patient health outcomes, care costs, and clinical workload. Thegoalofgraduatemedicaleducation (GME) is to produce competent, independent physicians who practice compassionate, safe, and effective care. One traditional approach used to achieve this goal is the apprenticeship or on-thejob-training model, through which residents provide clinical care under the oversight of a more senior physician. 1 As the single most important aspect of this model, clinical supervision has been defined as "the provision of guidance and feedback on matters of personal, professional, and educational development in the context of a trainee's experience of providing safe and appropriate patient care." 2 It includes an assessment of overall professional growth, 3 role modeling, mentoring, and clinical consultation. 4 These elements have been captured by the definition of supervision offered by the Veterans Health Administration: "an intervention provided by a supervising practitioner to a resident . . . [that] is evaluative, [that] extends over time, and [that] has the simultaneous purposes of enhancing the professional functioning of the resident while monitoring the quality of professional services delivered . . . [and that] is exercised through observation, consultation, directing the learning of the resident, and role modeling." 5 Supervision is a unique intervention in GME that must address both the patient's and learner's needs in a specific clinical context 3 and thus must serve the dual purpose of ensuring safe and effective care in the short term and contributing to the development of safe, effective, "selfregulating" independent practitioners in the long term. 6 Therefore, clinical supervision in GME is a great concern not only for program directors, clinical supervisors, and residents 7 but also for regulatory agencies, 8, 9 accrediting bodies, 10, 11 consumer groups, 12 and the U.S. judicial system. [13] [14] [15] Yet, little research has focused on how GME supervision should be defined conceptually or quantified scientifically. 2, 16 Moreover, concerns regarding patient safety have led to calls from the media and regulatory agencies to increase supervision. 1, 6 Although increased supervision has been shown to change clinical assessments, diagnoses, and treatment decisions 17, 18 and possibly to improve patient outcomes, 16, 19 supervision is not always accounted for in assessments of variations in the quality of resident-provided care 20 or the education outcomes of resident training. 16 Underscoring the importance of supervision in both patient care and resident education, Ulmer and colleagues, 1 writing for the Institute of Medicine, and Fallon and colleagues 21 have called for measurable standards of supervision. Currently, no valid, psychometrically tested instrument exists to measure supervision in nonprocedural settings.
Despite the need for quantifiable standards, supervision is principally measured by chart review of attending physician involvement. 5, 22 An exception to this model is surgical supervision, which is often assessed by "levels of supervision" that reflect an attending surgeon's involvement in procedural care. 19, 23 As part of the National Surgical Quality Improvement Program, the Department of Veterans Affairs (VA) developed a scale to measure physical presence and direct involvement in procedures that are assessed and recorded by operating room nurses. Attending physician supervision as measured on this scale has been correlated with improved outcomes. 19 However, the intensity of procedural supervision, measured in terms of the attending physician's hands-on involvement or direction of the resident in a manual skill, does not necessarily reflect adequately the cognitive supervision that occurs in the assessment and management of patients in other settings. In this article, we report the recommendations from the VA's Expert Panel on Resident Supervision and describe the field-testing of its proposed Resident Supervision Index (RSI) for both feasibility and reliability. 
Method

Content-valid RSI
Feasibility and reliability
Once the expert panel reached consensus, the final version of the RSI was tested for feasibility and reliability at the VA Loma Linda Healthcare System. Four research assistants that we chose for their experience in working in VA outpatient clinics administered the RSI to both residents and attending physicians. Each research assistant took a three-hour course on how to administer the RSI, underwent a review of study goals, participated in practice encounters, and received an RSI instruction manual that contained case-based examples. Throughout data collection, the research assistants met weekly with the principal investigators and data managers to discuss and resolve data collection issues.
The RSI was designed to quantify the supervision provided by an attending physician to a resident physician for a specific patient-care encounter. At the start of each week of the study, we randomly selected 10 to 15 patients from a list of patients who had a diagnosis of diabetes or major depression and who had a scheduled appointment during the week with a resident physician. We obtained the list of patients from a computerized report in the VA's electronic medical records or Veterans Information System Technology Architecture (VistA). We selected patients if they had an appointment in resident physician, primary care continuity, or ambulatory block rotation clinics. In the third month of the study (August 2008), we added two more clinics-vascular surgery and orthopedic surgery-to diversify the types of supervisory encounters. The study focused on diabetes and depression because of their high prevalence among VA patients and the complexity of the care required to manage these conditions. Study patients remained on a cohort list for four weeks. We developed a manual detailing these procedures and provided it to the research assistants.
Research assistants obtained informed consent from both residents and attending physicians and completed the baseline questionnaire on both. The baseline questionnaire included demographic data, as well as information on undergraduate, medical school, and graduate medical education. At the end of their shift or workday, the participating residents were asked if they had had a supervisory encounter with any patient named on the patient cohort list. If so, the research assistants administered an RSI to both the resident and the attending physician for the supervision encounter. The RSI was readministered to both resident and attending physician within 24 hours, either in person or by telephone contact. Retesting could take place up to seven days after the initial encounter.
We determined feasibility from the rates of acceptance and withdrawal of informed consent and the rates of data capture. We assessed reliability by testretest comparisons and by comparing responses from residents and attending physicians. Agreement was expressed in terms of Cohen kappa (), 24 mean reported differences (bias), correlations, and intraclass correlation coefficients (ICCs) that are based on one-way random-effects models. 25 The study received approval from the VA Loma Linda Healthcare System Human Subjects Subcommittee and the Research and Development Committee. The study received a waiver for patients' informed consent because patient-related data were deidentified in the analysis.
Results
RSI survey instrument
The expert panel reached consensus for the RSI, which included five important concepts (Chart 1). In the first of these concepts, the intensity of supervision should be measured in terms of resident time (Chart 1, parts 1 and 2). The attending physician's time during the supervision encounter includes patient contact; directing the resident-provided care or speaking, asking, and answering questions; and making comments to the resident about the patient. Supervision time does not include the attending
Chart 1
Resident Supervision Index
Interviewer: _____________ DATE: mm______/dd______/yy______ TIME: ____:____ am / pm. ver. 3.11 Responder: -Resident.
-Attending Physician. [pres_nam] Resident: [pres_id] [pphy_nam] Attending Physician:
[pphy_id]
[0a]
None [ppat_nam] Patient:
[ppat_id]
[0b]
Resident-attending encounter 1 .
For how many minutes was this case discussed with attending? min:
1(A). How was this case discussed (check one ? ) [i] face-to-face /group. [iv] . e n o h p e l e t [ii] face-to-face /individual. [v] patient's chart. [iii] telemedicine /video confer. [vi] email/letter/text message.
1(B). For what purpose was this case discussed (check all)?
[i] case generally, [iii] chart review or test result, [ii] patient call / email / letter, [iv] prior patient encounter.
[0c]
Resident-attending-patient encounter 2(A). Outside the presence of the patient, how many minutes did the resident discuss the case with the attending? min: 2(B). In the presence of the patient, how many minutes did resident spend:
in direct contact with patient while the attending was… (i). in the room and participating in care? min:
(ii). in the room but not participating in care? min:
(iii). in the clinic area? min:
(iv). not in the clinic area but available by phone / pager? min:
(v). not available? min: 2(C). For how many minutes did attending spend time with the patient when the resident was not present? min:
All encounters 3 physician's provision of general education or clinical direction that is not specific to the study patient's care or the attending physician's performance of administrative tasks such as writing resident evaluations or searching for or making contact with the resident. In the second concept, supervision is viewed longitudinally, because it may involve preparations before patient encounters, as well as review of medical charts, test results, and treatment responses after patient encounters. Thus, to capture continuously all supervision encounters pertaining to a study patient, the RSI should be administered to residents at the end of each day or shift (the longitudinal nature of the second concept means that it is not situated within a specific part of Chart 1). In the third concept, two types of supervision encounters were identified: resident-attending-patient (RAP) encounters occur when both the resident and the attending are present, along with the patient; and resident-attending (RA) encounters occur when the resident and attending physician are present, but the patient is not (Chart 1, parts 1 and 2).
The expert panel also recommended that RA encounters be classified by mode of discussion, such as face-to-face, group versus individual, telephone, e-mail, text message, note left in patient's chart, or telemedicine or video conferencing. In addition, the panel recommended specifying the reason for the encounter, such as a general discussion of the case, review of the chart or test results, review of prior patient-care encounters, or patient-initiated contact, including telephone calls, e-mail, or letters. For RAP encounters, the attending physician's time was classified by being in contact with the patient, discussing the encounter with the resident without patient contact, and the amount of time that the attending physician interacted directly with the patient when the resident was not present. When the resident, attending physician, and patient were present for the encounter, the attending physician's time was also classified by whether the resident was merely observing or was directly involved in patient care and by the location or actions of the attending physician, including participating in care, being in the room but not participating, being in the clinic area, being available only by phone or pager, or, alternatively, not being available. In the fourth concept, resident feedback is important and should include information on whether the resident's understanding of the case was enhanced and on the contribution by the attending physician to the patient's care (Chart 1, parts 3A and 3B, respectively). In the fifth concept, the expert panel suggested that supervision feedback include changes to or confirmation of resident-provided care with respect to patient history, examination findings, interpretation of diagnostic testing, diagnosis, assessment, or care plan (Chart 1, part 3).
Feasibility
From June 9 through September 5, 2008, we invited a total of 80 residents who were rotating through the selected study clinics to participate in the study. Of these 80 residents, 75 (93.8%) gave informed consent and completed the study, 1 (2.5%) gave consent but later withdrew it, and 4 (3.8%) refused to provide consent. Participating residents were followed for a mean of 63 days (SD: 23; range: 2-88 days). All 38 attending physicians (100%) assigned to the study clinic provided informed consent; 1 later withdrew consent, which left 37 (97%) attending physicians who completed the study. Characteristics of the participating attending physicians and residents are shown in Table 1 .
Among the eligible patients who met the study criteria, we randomly selected 143, for whom 148 supervision episodes occurred. The patients were cared for by 60 of the 75 residents and all 37 of the attending physicians.
The RSI was completed by 60 residents at the end of their clinical shift; the RSIs covered 145 (98.0%) of the 148 available supervision episodes identified for study.
Including the test and retest for both residents and attending physicians, 547 RSI surveys were completed in 548 attempts. Residents' responses with regard to supervision intensity for the attending physicians' time (RSI item 2) and residents' feedback (RSI item 3) are provided in Table 2 and Table 3 , respectively.
The data show wide variation in the amount of time that attending physicians spent with residents. During 140 (97%) of the 145 episodes, residents reported discussing the case with the attending physician for an average of 8 minutes per encounter, with a coefficient of variation (CV; /) of nearly 50% (Table 2) . During 35 (24%) of those encounters, residents reported that the attending physician had participated directly in patient care for an average of 7.5 minutes, with a CV of 60%. All residents reported having direct contact with the patient while the attending physician was available, either in the clinic area (144 of 145) or by pager or phone (1 of 145). Residents also reported that feedback from discussions with attending physicians enhanced their case understanding in 130 (89.7%) of 145 encounters ( Table 3) . Feedback led to care changes in 47 (32.4%) cases, to plan changes in 45 (31%) cases, and to assessment changes in 16 (11%) cases; it led to changes in history, examination findings, diagnostic testing interpretation, or diagnosis in fewer than 6 (4%) cases each. All supervisory encounters between residents and attending physicians occurred while the patient was present in the clinic, and no supervisory encounters were recorded in this study without the patient present. Moreover, in no supervisory encounters did the attending physician spend time alone with the patient (i.e., without the resident present).
Test-retest reliability
The ICCs, Pearson correlations (r), and kappa agreement () are reported whether or not any time spent or contributions made by the attending physician were recorded on the RSI. Mean differences between tests and retests or between responses of residents and attending physicians are shown in Table 4 .
We retested residents on 125 (86%) of 145 initial RSI tests within a mean of 1.4 days (SD: 1.3 days; range: 1.0 hours to 7.9 days). ICCs ranged from 0.85 to 0.95, which reflected overall agreement with reported minutes between test and retest results. Tests agreed with retest reports on whether a discussion had occurred ( ϭ 0 .75) or whether feedback led to a care change ( ϭ 0.76). Differences between test and retest responses on mean reported minutes were small and less than 0.1% for overall time. In contrast, for the same 125 encounters, absolute error (absolute value of retest minus test) in reported total supervision time averaged 4.89 (SD: 8.76) minutes, or 13.3% of the mean reported 36.71 Using mixed models to correct for resident nesting, we found that test-retest disagreement did not vary by the resident characteristics that were described in Table 1 .
Demographic, Specialty, and Medical Education Characteristics of Residents and Attending Physicians Who Participated in a Study of the Resident Supervision Index (RSI) at the VA Loma Linda
45
The 37 attending physicians completed an RSI on each of the 143 episodes; retests on 132 (92%) of those episodes were administered within a mean of 1.4 days (SD: 1.5 days; range: 1.2 hours to 8.0 days) from the initial test. Test-retest agreements were comparable with residents' reports (ICCs: 0.86 -0.93; : 0.67-1.00). Compared with the residents, . This error rate is high, but there was little evidence that the error varied with the interval of time between test and retest or with the attending physician characteristics that were described in Table 1 .
We compared reported minutes and changes in care between residents and the attending physicians for 140 episodes in which both resident and attending physicians provided responses for the encounter. These concurrent reliability estimates are generally lower than retest reliability (Table 4 ). ICCs varied between 0.56 and 0.84. Differences in reported minutes, however, were relatively small: Attending physicians reported a nominal 3% more minutes (95% CI: Ϫ4%, 9.3%) for overall supervision and less than 2% more minutes (95% CI: Ϫ6%, 9%) for resident patient-care contact.
Discussion
In this study, we worked to develop an instrument to quantify supervision and to test its psychometric properties in a nonprocedural clinical setting. An expert panel recommended that measurement of supervision intensity with the RSI should include items for the attending physician's physical presence, contribution to patient care, contribution to residents' understanding of the patient's case, and the amount of time spent in supervision. By administering and testing the RSI in primary care clinics with both resident and attending physicians, we found that it is feasible and has good psychometric properties.
Other instruments have been developed to assess the quality of or satisfaction with resident supervision 17, 26 or to evaluate supervision as one measure of satisfaction with the learning environment, 27,28 but the RSI is the first tool developed to quantitatively measure supervision in nonprocedural patient care.
As recommended in the Institute of Medicine's recent report, "Resident Duty Hours: Enhancing Sleep, Safety and Supervision," 1 measurable standards are needed to better understand the central role of supervision in GME. Although a few studies have suggested that patient outcomes are inversely related to supervision 17, 21 and that increased supervision is associated with improved educational outcomes, 29, 30 those studies lacked an explicit measurement of supervision. Furthermore, the effect of supervision on costs has received little study, 31 and measurements of attending physicians' work in clinical supervision are limited to chart documentation. 32 We believe that quantifying supervision increases the opportunity to scientifically evaluate and guide its role in ensuring patient safety, enhancing clinical outcomes, promoting professional growth, and determining a teaching facility's clinical workload and costs.
In the absence of quantifiable measurements of supervision, the expert panel's recommendation to use time to quantify supervision is not only intuitively appropriate but is also supported by previous work. In fact, supervision time is integral to the GME clinical learning model in which inexperienced residents require more supervision to ensure effective and safe patient care, and more experienced residents require more autonomy to further enhance their professional development. Several studies illustrate the importance of supervisory time. [33] [34] [35] Xakellis and Gjerde 33 found that the amount of teaching time was greatest for first-year residents in outpatient clinics, both in terms of the frequency of consultation with the attending physician and in terms of the time spent in consultation. In addition, in a comprehensive review of teaching in the ambulatory care setting, Irby 34 found that the duration of interactions between residents and attending physicians in outpatient clinics decreased with increases in the levels of training. Finally, Griffith and colleagues 35 found a decrease in test ordering when attending physicians were available and spent more time in supervision.
As a single measure, the amount of time spent is an incomplete measure of supervision intensity. In fact, one attending physician could potentially spend a great deal of time supervising but not changing patient care or enhancing resident education, while another attending may spend a very short amount of time supervising but have a profound effect. Thus, in addition to minutes, the expert panel identified attending physician contact with the patient and feedback about the resident's findings, assessment, and plan as important components of quantifying supervision. The panel's position is consistent with prior studies showing that attending physicians' direct contact with patients often changes residents' findings and care plans. 17, 36 In addition to its effects on patient care, attending physicians' direct contact with patients has been found to contribute to residents' education. 18 Furthermore, previous work showed that attending physician feedback need not change the resident's assessment and plan in order to contribute to education. In fact, confirmation of the resident's assessment of the patient is also perceived by residents to have educational value. 18, 37 The RSI has high test-retest reliability for supervision time (minutes) and the physical presence of the attending physician but a lower concurrent reliability between residents and attending physicians for supervision time, changes to patient care, and contributions to case understanding. The lower concurrent reliability for total minutes of supervision, which include the time the resident spent with the patient, may reflect the attending physicians' uncertainty about the amount of time that residents spend alone with patients and suggests that residents may provide the most reliable assessment of supervision time. However, the low ICCs between residents' and attending physicians' reporting of the effect of supervision on resident-provided care or on the contribution to resident understanding of the patient's case are more striking. Despite the lower concurrent reliability on the RSI patientcare items, the supervised resident physicians in our study reported changes in the assessment and plan in more than 30% of cases, a rate that is similar to that reported in other studies. 18, 36 Furthermore, resident physicians reported that attending physicians contributed to case understanding in nearly 90% of the cases and did not contribute in only 12 supervisory encounters. In contrast to findings in a previous study, 18 attending physicians in our study reported more frequently than did residents that the attendings had contributed to case understanding (95% and 90%, respectively). Cyran and colleagues 18 noted that residents were more likely than were attending physicians to report attendings' contributions to teaching, diagnosis, and treatment decisions. Those authors also found that residents' gender and training level are correlated with these differences. Further analyses of our data, including correlations to other attending and resident characteristics, may shed light on these relationships.
The complexity of communication in case presentations also may have contributed to our findings. For example, perhaps resident physicians considered the alternative diagnoses or treatments presented by the attending physicians but were reluctant to discuss them because of uncertainty, fear of appearing incompetent, or deference to the attending physician. Therefore, differences in residents' and attending physicians' perceptions of the attendings' contributions may be due to gaps in communication. Others have shown that case presentations are hampered by a lack of transparency, residents' desire to avoid appearing uncertain, residents' desire for professional credibility and autonomy, differing perceptions of the purpose of oral presentations, and different types of communication used by trainees and faculty. 38 -43 Ende and colleagues 44 showed that attending physicians mitigate their correction of interns to preserve the interns' self-esteem and level of responsibility. Instead, attending physicians provide clues and allow second chances, approaches that may lead to some ambiguity in the feedback regarding the patient's care. 44 As the science of supervision advances, more research is needed to fully understand communication in supervisory encounters and its effect on patient care.
Our study has some limitations. First, it was conducted in one institution in a limited number of clinics and with a select group of patients. Second, the use of research assistants is a labor-intensive means of collecting supervision data that may not be practical in broad application of the tool. Third, we did not use independent observers to verify the amount of time spent in supervision. Fourth, assessing the length of resident encounters at the end of clinics or shifts and again in 24 hours may have decreased the accuracy of the estimates. However, despite the 24-hour retest interval that might bias against reliability, we were able to demonstrate high intraclass correlations on test-retest.
Conclusions
This study addresses the substantial need for evaluation of the supervision of residents and shows that it is possible to quantify resident supervision. The data provided here show that the RSI is an instrument with a high potential for successful measurement of resident supervision. Recognizing that supervision is a complex clinical interaction and acknowledging the inherent challenges of linking medical education with outcomes, 45, 46 we posit that the establishment of the RSI as a feasible and reliable instrument is a first step in studying the central role that supervision plays in GME. An enhanced understanding of supervision has the potential to benefit regulatory bodies, GME institutions and leaders, clinical teachers, residents, and, most important, patients, by improving the quality of the care that they receive. Future studies should compare RSI responses with direct observations to assess concurrent validity, develop scoring algorithms to summarize time and feedback data, explore alternative means of administering the RSI, such as through an electronic health record, and examine construct validity by comparing supervision intensity with resident-provided quality of care and patient health outcomes, education outcomes, and clinical workload.
